Extra-cellular signal-regulated kinase (ERK) is inactivated associating hippocampal ARC protein up-regulation in sevoflurane induced bidirectional regulation of memory.
Low dose sevoflurane is demonstrated to have neuronal excitatory effects in the central nervous system. Activity-regulated cytoskeleton protein (Arc) can be rapidly expressed in the hippocampus for the modulation of synaptic plasticity. The extracellular signal-regulated kinase (ERK) pathway is also involved in learning and memory by mediating signals and modifications. This study aims at exploring the mechanism of sevoflurane on memory by connecting the ERK pathway, Arc and inhibitory avoidance (IA) behavioral training. SD rats were randomly assigned to three groups (sham, 0.11 and 0.3 % SEV). Anesthesia was given by target dose of sevoflurane for 45 min and IA (0.4 mA, 2 s) was conducted on every subject immediately after inhalation. The memory retention latency was observed 24 h after. Another serial of rats were sacrificed for Western-blot and polymerase chain reaction (PCR) examination of hippocampal tissue after first IA. 24 h IA performance was compared among groups. The 0.11 % SEV group displayed an elevation of memory retention, while the 0.3 % SEV group had decreased memory retention, both showed statistical differences from the sham (air) group. PCR analysis of Arc mRNA levels showed that subanesthetic doses of sevoflurane did not change Arc transcription levels between groups. However, 0.11 % sevoflurane significantly increased Arc protein in the hippocampus, while 0.3 % sevoflurane reversed this (*P < 0.05, compared with the sham group). There was no difference in total ERK between groups. Expression of phosphorylated ERK was significantly increased upon exposure to sevoflurane in a does dependent manner. ERK was down-regulated with hippocampal ARC expression in sevoflurane induced bidirectional regulation of memory, potentially at a translational level of modification.